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Duplex Automatic Document Feeder 

Cross References to Related Applications 

[000 1] This application claims priority under 35 USC 119 of Japanese Patent 
Application No. 2000-255950 filed in JPO on August 25, 2000, the entire disclosure of 
which is incorporated herein by reference. 

Background of tlie Invention 

Field of the Invention 

[0002] The present invention relates to a duplex automatic document feeder 
employed inside the image forming apparatus such as a copying machine. 

Description of the Related Art 

[0003] The conventional technology relates to the duplex automatic document 
feeder employed in an image forming apparatus, such as a facsimile apparatus, a 
copying machine, a scanner, a printer and a composite machine which includes at least 
two of the functions of the former. Regarding the both-sides image reading operation, 
the uppermost document of the document with image data on both-sides stacked on the 
document stacking tray is distributed to the platen located in the document feeding 
path. An image reading unit is located in the lower part of the platen, and the data on 
the first side of the document, which is facing upward when set on the document 
stacking tray, is read. The document is fed to the discharging roller employed in the 
document discharging port on the document discharging tray, and reverses the rotating 
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direction when the lower end of the document has been fed to the discharging- roller. 
The document is fed to the image reading vmit again via the inverting path, and the 
second side of the document which is facing downward when set on the document 
stacking tray, is read. 

[0004] Furthermore, when the lower end of the document has been fed to the 
discharging roller, the feeding direction of the document is reversed, the document is fed 
to the platen via the inverting path again, and without being read by the image reading 
unit, is discharged to the document discharging tray. Therefore, the document is 
stacked on the document discharging tray in the same page order as how it was when it 
was set in the document stacking tray. 

[0005] However, after the reading operation of the both-sides of the document is 
completed, the document is fed to the image reading unit via the inverting path to 
arrange the document into the same page order as how it was when it was stacked on 
the document feeding tray. The document is not read by the image reading unit and is 
passed on, and is discharged from the document discharging port to the 
document" discharging tray employed in the lower position to the document discharging 
port. The document was fed again from this dischargiag tray to the document feeding 
path employing the image reading unit. 

[0006] When the document is fed through the document feeding path which employs 
the image reading unit, without being read, the next document to be read cannot be 
taken in to the document feeding path from the document feeding tray. Thus, the 
speed of the reading operation of the both-sides of the document cannot be improved. 

Summary of the Invention 

[0007] The present invention was made in consideration of the above matters. 



[0008] The duplex autx)matic document feeder of the invention comprises a 
document stacking tray for stacking a set of documents; a document separating/feeding 
unit for separating the set of documents and feeding the documents one by one from the 
uppermost document thereof; an image reading unit for reading the image data on the 
first side of the document passing the image reading position; a document inverting unit 
for reversing the document feeding direction to read the image data on the second side 
of the document which passes the image reading position after the reading of the first 
side has been completed; a document discharging unit for piling up the documents on 
the document discharging tray after the front and the reverse side of the document, of 
which both-sides have been read, is reversed; a first transporting path for guiding the 
document from the document separating/feeding path to the image reading position; a 
second transporting path for guiding the document from the said image reading position 
to the document inverting unit; a third transporting path for guiding the document from 
the said document inverting unit to the first intersecting point of the first transporting 
path and from this first intersecting point to the said image reading position; and a 
fourth transporting path for guiding the document from the second intersecting point in 
the midst of the said third transporting path to the said document discharging unit. 
[0009] Therefore, the document passes the image reading position twice in the 
both-sides reading operation, and the page order of the document discharged into the 
document discharging tray is to be the same order as how it was when stacked on the 
document stacking tray. Since the front and the reverse side of the document is 
reversed after the both-sides reading operation without passing the image reading 
position, and the reading of the next document is started while the prior document is 
being reversed, the document can be taken in. Thus, this result in the speeding up of 
the both-sides reading operation, 

[OOlO] Moreover, an intersecting point of the third transporting path and the fourth 



transporting path is employed between the document edge position when feeding to the 
image reading position again via the third transporting path after the reading of the 
first side (the side facing upward on the document feeding tray) is completed in the 
both-sides reading operation of the duplex automatic document feeder, and the 
document edge position when feeding to the inverting path after the reading of the 
second side is completed. At this intersecting point, a flexible first switching member 
is employed for feeding the document to the fourth transporting path. 
[001 1] Therefore, when the lower end of the document does not passes the 
intersecting point, the document is fed to the third transporting path, the second side of 
the document is read, and when the lower end of the document passes through the 
intersecting point, the document is guided to the fourth transporting path by the 
switching member. Thus, there is no need to switch the switching member by the 
actuator, such as a solenoid, and the composition of the apparatus can be simplified and 
it leads to cost down. 

[0012] Moreover, the document inverting unit and the document discharging unit is 
comprised of three rollers neighboring one another. Therefore, comparing to the case, 
in which each of the docimient inverting path and the document discharging unit is 
comprised of two rollers respectively, the number of the used members can be reduced 
and it leads to cost down. Furthermore, since there is no need to secure a place to 
employ the roller, the size of the apparatus can be miniaturized. 

[0013] In the duplex automatic document feeder, a resist member to carry out skew 
correction on the document is employed in the downstream position of the junction. 
Therefore, there is no need to employ a resisting means to the document fed from the 
document feeding tray, and tJie document fed from the document inverting unit to read 
the second side, respectively, and the skew correction of the document can be carried 
out by one resisting means. 
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Brief Description of the Drawings 

[0014] Fig. 1 is an enlarged perspective view diagram showing a facsimile which 
employs a duplex automatic document feeder. 

Fig. 2 is a side cross- sectional diagram of Fig. 1. 

Fig. 3 is a side-cross sectional diagram showing the ADF of the both-sides 
image reading unit according to the present invention. 

Fig, 4 is a block diagram showing the control mechanism of the both- sides 
image reading unit according to the present invention. 

Fig. 5 is a side -cross sectional diagram showing the ADF which indicates the 
flow of the document in the first process of the both-sides image reading unit in the first 
embodiment in the present invention. 

Fig. 6 is a side-cross sectional view of the ADF, similar to Fig. 5, showing the 
flow of the document in the second process. 

Fig. 7 is a side-cross sectional view of the ADF, similar to Fig. 5 showing the 
flow of the document in the third process. 

Fig. 8 is the flow chart of the first stage of the control mechanism of the 
both-sides image reading unit in the present invention. 

Fig. 9 is a flow chart similar to Fig. 8 showing the second stage. 

Fig. 10 is a flow chart similar to Fig. 8 showing the third stage. 

Fig. 11 is a flow chart similar to Fig. 8 showing the fourth stage. 

Fig. 12 is a flow chart similar to Fig. 8 showing the last stage. 

Fig. 13 is a cross- sectional diagram showing the ADF of the both-sides image 
reading unit according to the second embodiment in the present invention. 
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Detailed Description of the Invention 

[0015] Taking the facsimile as an example of the duplex automatic document feeder 
in the present invention, the whole structture of the duplex automatic docxmient feeder 
will now be described. 

[0016] Referring to the facsimile shown in Fig. 1 and 2, the reading unit 1 is 
employed on the upper part of the recording xinit 2, the recording apparatus 3 is 
equipped inside the recording unit 2 on its upper side and the paper feeding cassette 4 
on the lower side of the recording unit 2. The paper to be stored inside the paper 
feeding cassette 4 is fed to the recording apparatus 3, and after the recording is 
completed, the paper is discharged into the recording paper discharging tray 5. 
[0017] The reading unit 1 is employed in the upper part of the recording unit 2. 
The hinge pin 10b is employed in the base of the reading frame 10 which is a part of the 
reading unit 1. Since the hinge pin 10b is pivoted by the hinge pin la employed in the 
recording unit 2, the reading unit 1 becomes capable of having a pivotal movement 
against the recording unit 2, 

[0018] The scanner 6 is stored inside the reading frame 10 of the reading unit 1. 
The transparent flat bed 11 is employed on the surface of the reading frame 10, and 
when the document is placed on the flat bed 11, the scanner 6 employed in the lower 
part of the flat bed 11, moves from the solid line position to the dotted line position 
shown in Fig. 2 and scans. 

[0019] The platen cover 7 which uses one of the edges of the reading unit 1 to have a 
pivotal movement, is employed in the upper part of the reading unit 1. The platen 
cover 7 presses down from the above the document placed on the flat bed 11. 
[0020] The ADF 8 is employed in the side portion of the platan cover 7, As shown 
in Fig. 1 and Fig. 2, the outward appearance of the ADF 8 is such that the side frame 7a 
and 7b are employed in parallel to become at right angle with the scanning direction of 
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the scanner 6, and the ADF cover 14 which covers the entire document feeding member 
of the ADF 8 is employed between the side frame 7a and 7b, and on the inside opening 
along the ADF cover 14 side edge of each side frame 7a and 7b, the side sheet made of 
metal plate not shown in the diagram is employed firmly in upright form, and for 
example, supports each end of the roller shaft of the drive roUer of each of the feed 
rollers described below. One of or both of the side frame 7a and 7b covers the driving 
source and the drive mechanism .of the drive roller and the inner side is covered with 
the side metal. 

[0021] The platen cover 7 and the side frame 7a and 7b, the both side metals, the 
driving source of the drive roller and the drive mechanism equipped inside form the 
main body of the ADF 8, and its left and right are surrounded by the main body, and the 
document feeding member covered at the ADF cover 14 is employed, forming the whole 
ADF 8. 

[0022] The document discharging tray 7c is formed in one on the surface of the 
platen cover 7 leading to the document discharging port 8c employed in the lower part of 
the document feeding port 8a of the ADF 8. The document stacking tray 9 is employed 
in the upper part of the document discharging tray 7c. This document stacking tray 9 
is employed in the upper part of the platen cover 7, leading to the document feeding port 
8a of ADF 8. 

[0023] A stack of documents on the document stacking tray 9 is put into the 
document feeding port 8a from the uppermost sheet by the pick up roller 21. This 
document is fed to the platen glass 12 by the separate roller 22, the feeding roller 24, 26, 
etc. The scanner 6 is employed in the lower part of the platen glass 12 (refer to Fig. 2). 
The document, which is fed by ADF 8 and is passed over the platen glass 12, is read by 
the scanner 6 located in the initial position showed by solid line in Fig. 2, and the 
document is discharged onto the document discharging tray 7c from the document 
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discharging port 8c. 

[0024] The reading unit 1 is formed to adopt the scanner 6 as a flat bed typed 
scanner which scans for reading the resting document. The document is fed by the 
ADF 8, and the reading unit 1 is also formed as a sheet feed typed scanner which reads 
by the scanner 6, of which location is fixed. 

[0025] The control panel 13 is employed on one side of the reading frame 10. By 
pressing the key of the control panel 13, many operations, such as the scanning of the 
document data, the set up of the receiver when sending the scanned data by the 
facsimile, the recording of the received data or the scanned data by the recording 
apparatus 3 can be performed, 

[0026] The inner structure of the ADF 8 automatic document feeder in the present 
invention will now be described. 

[0027] In this part of the description, regarding the side-cross view shown in Fig, 3, 
the document feeding direction is to be the lengthwise direction (the side of the 
document feeding port 8a and the document discharging port 8c as the front, the curved 
part {the feeding direction intersecting point} as the backward) and the orthogonal 
direction of the horizontal direction is to be the crosswise direction, and the vertical and 
lengthwise position of each of the structures wiU be described. 

[0028] First, giving an outline of the document feeding path in the first embodiment 
of the present invention, as shown in Fig. 3, the temporary outlet 8b which reverses the 
document sheet feeding direction, is employed in the lower part of the document 
discharging port 8c, and the first document feeding path Rl with its cross-side view 
nearly in the shape of the letter C is formed from the document feeding port 8a to the 
temporary outlet 8b, In the first document feeding path Rl, the intersecting point R 
and Q are employed in the rear end of the temporary outlet 8b, and the second 
document feeding path R2 is extended to further than the intersecting point Q, and are 
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linked at the curved part of the first document feeding path Rl. The linked point is to 
be the junction P, and the third document feeding path R3 in the shape of the cross-side 
view of the letter J laid down is formed toward the document discharging port 8c 
diagonally above the intersecting point R. 

[0029] The employment of the roller, which feeds the document sheet is such that 
the extra roller 30, rotatable in either direction is arranged between the temporary 
outlet 8b and the document discharging port 8c, and the second pressure roller 32 and 
the first extra roller 31 are arranged to have contacts at the document feeding path R3 
and Rl, on both the top and the bottom of the extra roller 30. The nip between the 
extra roller 30 and the first pressure roller 31 in the first document feeding path Rl is to 
be E, the nip between the extra roller 30 and the second pressure roUer 32 in the third 
document feeding path R3 is to be F. 

[0030] The separate roller 22 and the retard roller 23 are employed near the 
document feeding port 8a. This separate roller 22 and the retard roller 23 form the nip 
A. The arms 20 are arranged toward the front from the front edge of the separate 
roller 22, freely swinging with the separate roller shaft as a fulcrum. In the front edge 
part of the arms 20, the pick up roller 21 is employed. Along the first document feeding 
path Rl, between the document feeding port 8a and the temporary outlet 8b, the nip A 
of the separate roller 22 and the retard roller 23, the nip B of the resist roller 24 and the 
resist follow roUer 25, the nip C of the first feed roller 26 and the first slave roller 27, the 
nip D of the second feed roller 28 and the second slave roller 29, the nip E of the extra 
roller 30 and the first pressure roller 31, are employed accordingly. 

[0031] The pick up roller 21 puts into the document feeding port 8a the uppermost 
sheet of the stack of documents on the document stacking tray 9. This document is 
separated into one by one by the separate roller 22 which rotates in the same direction 
as the document feeding direction, and the retard roller 23 which rotates in the opposite 
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direction of the document feeding direction. Then the document is fed into the first 
document feeding path Rl, 

[0032] Out of the rollers above, the rollers 22, 24, 26, 28, 30, are to be operated by 
the driving source and the driving mechanism arranged inside either one of or both of 
the side frame 7a and 7b. The rollers 22, 23, 24, 26, 28, 30 are the drive rollers and the 
rollers 25, 27, 29, 31, 32 are the driven rollers. 

[0033] Directly behind the intersecting point Q, between the first document feeding 
path Rl and the second document feeding path R2, the first changeover member 38 
which switches the document feeding paths Rl and R2 are employed. Directly behind 
the intersecting point R, between the first document-feeding path Rl and the third 
document feeding path R3, the second changeover member 39 which switches the 
document feeding paths Rl and R3 is employed. The flexible member such as a film or 
the like is used on the changeover members 38 and 39. Its elasticity or empty weight is 
utilized to open and close the path, or the actuator made of solenoid or the hke is used to 
do the switching of the path electrically. The former is cheaper than the latter, and is 
also simple in its structure, thus in the first embodiment of the present invention, the 
former is employed. The first changeover member 38 and the second changeover 
member 39 normally shut the first document feeding path Rl by its empty weight, and 
when the document sheet passes, the first document feeding path Rl opens and closes, 
[0034] The sensors related to the feeding of the document sheet will now be 
described. 

[0035] The document set sensor 43 is arranged near the document feeding port 8a in 
the first document feeding path Rl. When the document sheet is set at the inner most 
part of the document feeding port 8a, the document set sensor 43 detects it and the 
circuit between the start button 19 and the driving source 41 is connected, the driving 
source 41 is to be operated at any time. Contrary stating, when the document is not 
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set, therefore not detected by the docximent set sensor 43, the circuit is kept shut and 
the driving source 41 does not start operating even when the start button 19 is pressed, 
thus misfeeding of the document is prevented. 

[0036] Meanwhile, the first position detecting sensor 44 is arranged near the 
junction P of the first document feeding path Rl and the second document feeding path 
R2. The second position detecting sensor 45 is employed in the middle of the 
intersecting point Q and the intersecting point R at the first document feeding path Rl. 
Both of the sensors detect the passage of the document. 

[0037] The document feeding path leading from the document feeding port 8a to the 
document discharging port 8c can be formed, as shown in Fig. 13 as another 
embodiment (the second embodiment) of the present invention. 

[0038] The first document feeding path Rl and the second document feeding path 
R2 can be formed in the same way as in the first embodiment of the present invention. 
However, in the second embodiment of the present invention, the third document 
feeding path R3 is formed from the intersecting point R to the document discharging 
port 8c diagonally below, having a cross- side view of the shape of the letter J laid down. 
[0039] The extra roller 30 rotatable in either direction is employed between the 
temporary outlet 8b and the document discharging port 8c. The first pressure roller 31 
and the second pressure roller 32 are arranged so that they are contacting the document 
feeding path Rl and R3. The nip between the extra roUer 30 and the first pressure 
roller 31 in the first document feeding path Rl is to be E, and the nip between the extra 
roller 30 and the second pressure roller 32 in the third document feeding path R3 is to 
be F. 

[0040] The other rollers and the sensors are to be employed as in the first 
embodiment of the present invention. 

[0041] The first changeover member 38 is employed directly behind the intersecting 
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point Q in the first document feeding path as in the first employment of the present 
invention. The employment of the second changeover member 39 between the first 
document feeding path Rl and the third document feeding path R3, directly behind the 
intersecting point R will now be described. The elastic body such as the spring 37 or 
the like increases the force on the changeover member 39 from below, and normally 
shuts the first document feeding path Rl, and opens and closes the first document 
feeding path Rl when the document sheet passes. The flexible member such as a film ' 
or the like is used on the changeover member 39, and normally is arranged to shut the 
first document feeding path Rl, and may be formed to open and close the first document 
feeding path Rl when the document sheet passes. 

[0042] The structure of the arrangement of the roller, the inverting path, and the 
structure of the changeover member or the like are not to be limited to the first 
embodiment and the second embodiment in the present invention above, but can be of 
other structure if it is related to any one of claims 1 through 5. 

[0043] The following is the description related to the first embodiment of the present 
invention but can also be used to describe the second embodiment of the present 
invention just by changing the referring code number of the diagram. 
[0044] The controller 40 of the duplex automatic document feeder in the present 
invention wiU now be described. 

[0045] The controller 40 shown in Fig. 4, controls the feeding pattern of the 
document and is connected to the sensor and the control member or the like described 
below. 

[0046] Reference numerals 43, 44, 45 designate the position detecting sensor such as 
the linear scale or the like in which the light source is placed on one side of the feeding 
path, and the photo-acceptance unit placed on the other side, and the three detect the 
beginning and the ending of the passage of the document that passes the employed 
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position of each of the sensors, and send control signal (detected signal) to the controller 
40. 

[0047] The driving source 41 operates by receiving the control signal (drive signal) 
from the controller 40, and operates each roller 22, 23, 26, 28, 30, 33 through the driving 
mechanism not shown in the diagram. 

[0048] Further, the driving source 41 applies pulse to the polyphase windings of the 
stator accordingly, utiHzes the stepping motor or the like which rotates the rotor in a 
fixed angle by each pulse, and the step control is performed at the controller 40 and 
counts the number of the rotating steps of the driving source 41, measuring the feeding 
distance of the document sheet. 

[0049] The rotating direction of the roller 22, 24, 26, 28 is sequenced with the 
rotating direction of the driving source 41, and at the same time, the either direction 
rotation switching mechanism 48 is employed between the driving source 41 (and the 
extra roller 30) at the extra roUer 30, despite the rotating direction of the driving source 
41, the rotating direction is switched accordingly. 

[0050] In the either direction rotation switching mechanism 48, the same direction 
transfer mechanism which transfers the rotation in the same direction with the driving 
shaft, and the reverse transfer mechanism which transfers the reversed rotating 
direction, are employed between a driving shaft where the motive power is transmitted 
from the driving source 41 and the output shaft which outputs to the extra roller 30, the 
clutoh of the electromagnetic clutch or the like, sphne fitted into the driving shaft or the 
output shaft is moved rubbing to a different position, the connection with the transfer 
mechanism on one side is canceled and is connected to the other transfer mechanism, 
and the rotation of only one of the either direction is picked out to the output shaft. 
[0051] The structure of the either direction rotation switching mechanism 48 is not 
to be limited to the description above, but the new driving source of the extra roller 30 
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can be employed and the driving source can be rotated in either direction. 
[0052] Thus when the control signal (switching signal) is output from the controller 
40 to the either direction rotation switching mechanism 48, the rotating direction of the 
extra roller 30 switches. 

[0053] Moreover, the control apparatus as to be described below is employed 
between each roller (the pick up roller 21, the separate roller 22, and the resist roller 33) 
and the driving source 41. 

[0054] The pick up roller 21 undulates vertically by the actuator 51 of the solenoid 
or the like, receives the control signal (drive signal) from the controller 40 the pulse is 
applied on the solenoid, the actuator 51 functions to swing the pick up roller 21 
downward and the document sheet is pressed down. 

[0055] Between the driving source 41, the separate roller 22 and the resist roller 24, 
the clutch 52 and 54 of the electromagnetic clutch or the like are employed, the rollers 
receive the control signal (disconnecting signal) from the controller 40 and connects or 
disconnects the clutch 52 (54) and drives or stops the roller 22 (24). 
[0056] The first pressure roller 31 is formed to be capable of swinging vertically by 
the elevating mechanism 49 formed by the cam mechanism or the like, and receives the 
control signal (elevatiag signal) from the controller 40, and changes the position of the 
first pressure roller 31 by vertically swinging. By separating the extra roller 30 and 
the first pressure roller 31, the upper end and the lower end of the document sheet of 
which the feeding direction is the opposite are able to pass one another smoothly at the 
nip D. 

[0057] On the control panel 13 shown in Fig. 1, for example, the hquid crystal panel 
18 which performs the setting of the reading mode such as the converting or the like of 
the single-side /both-sides reading, the start button 19 which starts the taking in of the 
document sheet, and the stop button 16 which interrupts the reading operation in the 
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repetitive reading of the few pages of the document sheets are employed, and when the 
liquid crystal panel 18 and the start button 19, the stop button 16 or the like are 
operated, the control signal is output to the controller 40. 

[0058] The outline of the flow of the both-sides reading of the document sheet in the 
present invention will now be described. As in Fig. 5 (refer to Fig. 13 for the second 
embodiment in the present invention) , in the first process, the document sheet set on 
the document stacking tray 9 with its front side facing up is fed from the document 
feeding port 8a to the nip A to the junction P to the nip B to the nip C to the nip D to the 
intersecting point Q to the intersecting point R to the nip E to the temporary outlet 8b 
and the right side of the document is read. Next, as shown in Fig. 6 (refer to Fig, 13 for 
the second embodiment in the present invention), in the second process, the reverse side 
of the document sheet is read as it is fed from the temporary outlet 8b to the nip E to the 
intersecting point R to the intersecting point Q to the junction P to the nip B to the nip 
C to the nip D to the intersecting point Q to the intersecting point R to the nip E to the 
temporary outlet 8b. As shown in Fig, 7 (refer to Fig. 13 for the second embodiment of 
the present invention), in the third process, the document sheet is fed from the 
temporary outlet 8b to the nip E to the intersecting point R to the nip F to the document 
discharging port 8c, the faces of the document are reversed and the document with its 
front side facing down is discharged into the discharge tray 7c. 

[0059] Referring to the flow chart shown in from Fig, 8 to Fig, 12, the both-sides 
reading of the document sheet in the present invention will now be described. 
[0060] As shown in Fig, 8, the user first sets the front side of the document sheet 
facing up on the document stacking tray 9, and when inserted into the inner most part 
of the document feeding port 8a (step Si), the upper end of the document sheet is 
detected by the document set sensor 43 (step S2) and the document can be taken in at 
any time. 
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[0061] Next, the user operates the liqmd crystal display 18 of the control panel 13, 
selects the side of the document to be read as the both- sides reading mode (step S3), and 
when pressing the start button 19 employed in the control panel 13 (step S4), the 
control signal is output from the controller 40 to the driving source 41 of the each roller 
22, 23, 24, 26, 28, 30, the actuator 51 of the pick up roller 21 and the clutch 52 of the 
separate roller 22, the positive pulse is applied on the solenoid of the actuator 61 and 
the solenoid is excited magnetically instantly. The pick up roller 21 then swings 
downward and presses down the document sheet, and this state is maintained until 
entire document sheet has been taken in. The drive source 41 starts moving and the 
clutch 52 of the separate roller 22 is connected simultaneously, and only the upper most 
layer of the document sheet (the first page of the document sheet) is separated by the 
pick up roller 21, the separate roller 22 and the retard roller 23 or the like, and is slowly 
taken in from the document feeding port 8a to the first document feeding path Rl (step 
S5). 

[0062] When the upper end of the first page of the document sheet is detected by the 
first position detecting sensor 44 (step S6), the clutch 54 of the resist roller 24 is 
disconnected, the upper end of the first page of the document sheet coUides against the 
resist follow roller 24 and the resist follow roller 25 to be fixed diagonally by curving the 
rear part, and a loop is formed by the document for performing skew correction. The 
loop is formed by the upper stream side roller feeding the document when the upper end 
of the document is stopped at the resist roller (step S7). 

[0063] After a prescribed period of time elapses, the clutch 54 of the resist roller 33 
is connected, the feeding of the first page of the document sheet starts, and at the 
controller 40, which is equivalent to the number of the rotating steps of the driving 
source 41 (the first rotating steps), which is equivalent to the distance needed for the 
upper end of the document sheet to be fed from the position of the nip B between the 
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resist roller 24 and the resist follow roller 25 to the rear end of the platen glass 12 by the 
step control of the driving source 41, is measured and after reaching the first rotating 
steps (step S8), the control signal is output from the controller 40 to the scanner 6 and 
the clutch 52 of the separate roller 22 and the reading of the first page of the document 
sheet begins. 

[0064] The clutch 52 of the separate roller 22 is disconnected and the separate roller 
22 is stopped temporarily so that the next document sheet is not to be taken in 
continuously. 

f0065] Moreover, the resist roller 24 and the resist follow roller 25, the first feed 
roller 26 and the first slave roller 27, and the second feed roller 28 and the second slave 
roller 29 feed the first page of the document sheet, and as show in Fig. 9, when the first 
position detecting sensor 44 detects the end of the passage of the lower end of the first 
page of the document sheet (step SlO), the detected signal is output by the controller 40 
and the control signal is output from the controller 40. 

[0066] Regarding the controller 40, after the passage of the lower end of the first 
page of the document sheet is detected by the first position detecting sensor 44, the 
number of rotating steps (the second rotating steps) of the driving source 41, equivalent 
to the distance needed by the lower end of the document sheet tx) be passed from the 
first position detecting sensor 44 to the platen glass 12 is measured, and after the 
second rotating step is reached (step S 11), the scanning of the front side of the first page 
of the document sheet completes (step Sl2). The clutch 54 of the resist roller 24 is 
disconnected at the time being. 

[0067] The first page of the document sheet pushes up the first changeover member 
38 and the second changeover member 39 and opens the closed first document-feeding 
path Rl. It is then fed downstream and when the lower end of the first page of the 
document sheet is detected by the second position detecting sensor 45 (step S13), the 
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control signal is instantly output from the controller 40 to the either direction rotation 
switching mechanism 48 of the extra roller 30, and the upper end of the first page of the 
document sheet is discharged from the temporary outlet 8b, and the lower end of the 
document is located in the middle of the intersecting point Q and the intersecting point 
R, and the extra roller 30 is rotated counterclockwise (in Fig, 6, clockwise) with the 
second changeover member 39 pushed up (step Sl4). 

[0068] After the lower end of the first page of the document sheet passes the 
intersecting point Q, the first changeover member 38 recovers by the elastic recovering 
force or empty weight and enables the passage through the second document feeding 
path R2, and the first document feeding path Rl is closed again so that the first page of 
the document sheet is fed to the second document feeding path R2 by the reverse 
rotation of the extra roller 30 and the first pressure roller 31. 

[0069] The first page of the document sheet passes the second document feeding 
path R2, is fed from the junction P to the first document feeding path Rl again and 
when the upper end (the lower end before the switch back reversal) is detected by the 
first position detecting sensor 44 (step Sl5), the clutch 54 of the resist roller 24 is 
disconnected when the driving source 41 has rotated several steps, the upper end of the 
first page of the document sheet collides against the resist roller 24 and resist follow 
roller 25 to be fixed diagonally by curving the rear part, and a loop is formed by the 
document for performing skew correction. The loop is formed by the upper stream side 
roller feeding the document when the upper end of the document is stopped at the resist 
roller (step S 16). 

[0070] After the prescribed period of time elapses, the clutch 54 of the resist roller 
33 is connected, the feeding of the first page of the document sheet starts and 
simultaneously at the controller 40, the step control of the driving source 41 measures 
the first rotating st^ps, and the first rotating steps is reached (step SIT), the control 
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signal is output from the controller 40 to the scanner 6 and the reading of the reverse 
side of the first page of the document sheet starts (step S18). 

[0071] The first page of the doc-oment sheet is fed by the resist roller 24 and the 
resist follow roller 25, the first feed roller 26 and the first slave roller 27, and the second 
feed roller 28 and the second slave roller 29, and when the upper end of the first page of 
the document sheet is detected hy the second position detecting sensor 46 (step S19), the 
control signal is output from the controller 40 to the elevating mechanism 49 of the first 
pressure roller 31, the elevating mechanism 49 descends the first pressure roller 31 and 
separates the extra roller 30 and the first pressure roller 32 (step S20). 
[0072] The upper end and the lower end of the document sheet, of which the feeding 
direction is the opposite of one another, pass each other smoothly at the nip E, and 
when the lower end of the first page of the document sheet passes the first position 
detecting sensor 44 (step S2l), the detected signal is output from the controller 40, and 
the control signal is output from the controller 40 to the either direction rotation 
switching mechanism 48 of the extra roller 30, the elevating mechanism 49 of first 
pressure roller 31, and the scanner 6, 

[0073] The extra roller 30 is rotated clockwise (in Fig. 6, counterclockwise) (step 
S22), the first pressure roller 31 is elevated, and the extra roller 30 and the first 
pressure roller 32 are nipped again (step S 23). When the passing of the lower end of 
the first page of the document sheet is detected by the first position detecting sensor 44 
in the controller 40, the second rotating step is measured by the step control of the 
driving source 41, and after the second rotating step is reached (step S24), the reading 
of the reverse side of the first page of the document sheet completes (step S25). 
[0074] As shown in Fig. 13. the first page of the document sheet is fed furthermore, 
the lower end of the first page of the document sheet passes the position of the second 
position detecting sensor 45 (step S26), the detected signal is output to the controller 40, 
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and the number of the rotating steps of the driving source 41 (the third rotating steps), 
which is equivalent to the distance needed for the lower end of the document sheet to be 
fed from the second position detecting sensor 45 to nip E of the extra roller 30 and the 
first pressure roller 31, is measured by the step control of the driving source 41 at the 
controller 40. At the moment when the third rotating steps is reached (step S27), in 
the case the next document sheet (the second page of the document sheet) is detected in 
the document feeding port 8a by the document set sensor 43 (step S28), the control 
signal is output from the controller 40 to the either direction rotation switching 
mechanism 48 of the extra roller 30, the actuator 51 of the pick up roller 21, and clutch 
52 of the separate roller 22, and the most part of the first page of the document sheet is 
discharged from the temporary outlet 8b, and with the condition in which the extra 
roller 30 and the first pressure roller 31 are nipping only the lower end of the document, 
the extra roller 30 is rotated counterclockwise (in Fig. 7, clockwise) (step S29). Clutch 
52 of the separate roller 22 is connected at the same time, the pick up roller 21, the 
separate roller 22, and the retard roller 23 or the hke separate the next document sheet 
on the top layer (the second page of the dociunent sheet) and it is taken in from the 
document feeding port 8a to the first document feeding path Rl (step S30). 
[0075] After the lower end of the first page of the document sheet passes the 
intersecting point R, the second changeover member 39 is recovered by the elastic 
recovering force or empty weight and disconnects the first document feeding path Rl, 
and the extra roller 30 and the first pressure roller 31 feed the first page of the 
document sheet to the third document feeding path R3. 

[0076] The first page of the document sheet is fed by the extra roller 30 and the 
second pressure roller 32, is discharged from the document discharging port 8c witii the 
front side of the document sheet faced down (step S3l), and at the same time, the second 
page of the document sheet is fed through the first document feeding path Rl and the 
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upper end of the second page of the document sheet is detected by the first position 
detecting sensor 44 (step S32), and both- sides of the document sheet are read, going 
back to the step S7 above, as with the first page of the document sheet, 
[0077] The document sheet is taken in accordingly, however, when the reading of 
both-sides of the last page of the document sheet is completed, since there is no more 
document sheet to be read, the document set sensor 43 is put OFF and in the step S28, 
"NO" is selected, such that as shown in Fig. 12, the control signal is only output to the 
either direction rotation switching mechanism 48 of extra roller 30 from the controller 
40, and the most part of the last document sheet is discharged from the temporary 
outlet 8b, the extra roller is rotated counterclockwise (in Fig. 7, clockwise), with only the 
lower end of the document sheet nipped by the extra roller 30 and the first pressure 
roller 31 (step S33). 

[0078] Strictly stating, the document set sensor 43 is put OFF when the take in of 
the last document sheet is completed, the control signal is output to the actuator 61 of 
pickup roller 21 from the controller 40, and the negative pulse is applied on the solenoid. 
The solenoid is instantly excited magnetically, and the pick up roller 21 is swung 
upward, returning to the original position and the document sheet is not pressed down 
for the time being. 

[0079] When the lower end of the last page of the document sheet passes the 
intersecting point R, the second changeover member 39 is recovered by the elastic 
recovering force or empty weight, and is disconnecting the first document feeding path 
Rl, the lower end of the document sheet is fed by the extra roller 30 and the first 
pressure roller 31 through the third document feeding path R3. 

[0080] The last document sheet is fed by the extra roller 30 and the second pressure 
roller 32 and is discharged from the document discharging port 8c with its front side 
fsicing down (step S34). 
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[0081] After the rotating direction of the extra roller 30 is reversed in the step S34, 
the number of the rotating steps (the fourth rotating steps) of the driving source 41 until 
the last document sheet passes through the third document feeding path R3 and is 
discharged completely, is measured at controller 40, and when the fourth rotating steps 
is reached (step S35), the control signal is output to driving source 41 and the driving 
source 41 is stopped (step S36), 

[0082] The reading of the first page of the document sheet through the last 
document sheet is operated likewise and the series of the functions is completed. 
[0083] As constructed likewise, the document passes over the platen glass 12, which 
is the reading position of the document sheet, only twice for the reading of the front side 
and the reverse side of the document, thus the next document sheet can be taken in to 
the first document feeding path Rl right after the reading of the both-sides of the 
document, speeding up the document reading. 

[0084] Moreover, the document sheet being discharged after both-sides reading 
passes through the third document feeding path R3 which does not pass through the 
reading position, is loaded in the original page order on the discharge tray 7c, resulting 
in the improvement of the operation efficiency, 

[0085] In the present invention, the feeding distance of the document sheet is 
measured by the step control of the driving source, however, the rotating shaft 24a of 
the resist roller 24, and the rotating shaft 30a of the extra roller 30 may include the 
angle sensor 46 and 47, and the feeding distance of the document sheet may be 
measured by detecting the rotating steps of each roller at the controller 40. 
[0086] By employing the resist roller 24 and the resist follow roller 25 at the 
downstream of the junction P, single-side, both-sides readings can be performed by one 
resisting means. 

[0087] Even by not adapting the path switching method using actuator of the 



solenoid or the like, and just by inexpensive members, the path can be switched to the 
path toward the reading unit to the path toward the discharging member, resulting in 
simplifying the whole apparatus and reducing the cost. 



23 



